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S^l ^flfl^ ^WSH 33 £-3., ^ tifl^ol 

«>£^ 71^- #ofl #7_> ^*Rr #7flS}-, #7l ^1^^^ # 

71 ^ afl^aJf tfJjL UflA} 7fl^» ^*Kr #7^, #71 7fl^ 

^-7> ^£ #71 HVS.S11 71^ ^ f£S ^^171^ ^7jl4, #71 7fl^f 

^ItI^ji #71 ^ nfl*i a^^i ^ #S1-^ ^T^l 

^ ^ ^ t>-§~§: °l-§-*l- ^l*Rr #31^, #71 #el^ ol-Al 

£ 6 
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«>£^1 i^l-^ -^-^Hfl^ ^^ y o v ^ {Method of forming metal line of semiconductor 
device} 

< £ ^^ ^ j=L*ofl j=ljto} ^xg> 
10: <££^1 7l^r 12: *}-^ afl^l 
14: ?»^°]- 16: 
18: *fll 3fl^ 20: «W # 

22: ti>A>yj-^]ni. 2 4: ^12 ^fl^i 
26: B^*] 28: #**N 
30: Hfl-£ 

*KE*fl ^7}S1 ^l^^^oj] ^ ^O.S, WV-g-^ 

^ tiV-S-^ ^4 ^*1*H ^ ^-S-^H 
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*H44°3 *i-B-4 #4 ^<344 314 ^£ 7fl44S ^ MVS. 
*H 4i44 ^#Hfl^ ^41H1 4tr 3M4. 

<10> nlAfl^., BH}^ ^ £ ^ Jl^ofl 4^ 4^4 4i44 

^ Mfl^o.s ^e)(Cu)«- 4-§-4^i $14. ^4 wfl4£: ^ 444 4 

-§-44 4?] ^(Electroplating) ^44- 47l5i^ ^<L5L 

ft ^ , 4^4*" 4*fl 44 44^ Chemical Mechanical Polishing; CMP) "E- 

3 4°H ^4 £S.*fl4 <i^^« ^i^Vjl $14. 

<11> ^4, 4^ ^3 44* 7fl^Rr ^jofl 44 #4^ ^4^r ^4 oj-g- 

4 #34 4>?H ^S. °l-8-44 #£-4, 43. ^l«fl ^4 44 *11^4(Cu 
redeposition) SUM $a&4. ^34, ^44 -H^r4l- 444 #4 
^4-2.3 *14(dense)44 3:4 4*44* 44 #4^1 4fr AfljiL* 7]^ 
7fl^4 Jl $14. sje^l^ ^ 44 (hydrogen reduction)* 4 -§-4 4-§"^ #4 
^(reactive cleaning) ^4 4^4:2 44. ^44, 444 4^ 44* 4-§-fr 4* 
^ #4^ ^4£r 4^ ( carbon) # 4*4 4*4 ^4 ^4444 £4 ^4* 3^444 

^4 €444 44 ^h4* 444^ §-*fl» 4444. ^, 4^- 444 ^44 £4 
<>il4 ^4 444^ 44 4*. *r Cu-0 + H + -> Cu + OH (or H 2 0) 4*4 HH8*H OH 
71 s~ H 2 04 4* -*r-4#4 ^4 444 44 *§44 ^4*4 ^h444 

SiOC + H + Si-0 + CH 4 4*4 444 4^4 ^£4 (carbon loss)* 4444. 44 4 
4 4i Til 44 4*4 #4 €44* ^^1 4*H ^4* 4^4, 444 44* 4 
*4 #44 ^44 *14 *-£4 £*^ 4 444^ %°-3- 444 44. 444, 4 
5.4 ^44 444 4n ^4^14 7fl^4 ^.s.44. 
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<12> ^Vrgo] °1^"^> ^fe 7l#^ S^fe ^± tiV-§-^ AJaI 

3H Ej-^i^ aN^Sj-^ZL, <#7] ^-^3}. <y-A]^ <I^5l# *U1*H "P"^! 

<13> ^71 7l^^ -M* ^^>7l ^ o r) s>J=L HflAjo] <g>^ ti> S ^ 71^- 

#41 l^^l- <8#*Kr #7l #7i ^<S^# ^B^^^H #?1 ^ Wfl-^^ 

tifl^d *g#-§" fl^b 7fl^-Jf# <8#*Rr ^Sj-, #7l 7fl^7> *g#^ #71 
tiVi^l 71^ ^ f£S ^X\f)^ ^7\]S\, #71 7fl^Jf ^1 
T^fjl #71 tiflAj ^ofl tg/^ ^ #S}-^ ^T^l ^ ^ y Jr-g-^T 

°l-§-tl: #3^ ^* ^l*Rr #7ll<2}-, #71 #s]^ ^-of <$]-X|^5L <H^iy 

^ n] #7l 7 fl^«. ^ofl t=;£ #^-g- Aj-Jf. afl^o. ^7ll# 

S^fe ^-i- « <L5. *V51*ll ^aV^ ^aflAi t§^« 0 v^ ^^Vi}. 
<14> #7l Tfl^Hr B31*l, £f*r# o]^.o] 

<15> #7l H 2 7>isl- Ar 7>>i SE^ H 2 7>i, Ar 7>^: ^ N 2 7}if A>-g-§l- 

<*! 25°C~50°C ^A]^i=- ^Jol ^7} 1.5- 

3mT5] <#^, 500~750W^ 0~100W^ wj-ol^^ jtyjft v}<>\]*] 2~15sccm^ H 2 

7}i2} 4~30sccm^ Ar 7>>i# ^<3*H ^^1^4, 1.5~3mT^ , 500~750W^ i 
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^ 0~100W^ tiM 0 ^ s£ffl *HH 2~15sccm^ H 2 7>i, 2~15sccm^ N 2 7>i 

^ 4~30sccm£] Ar 7}if *r 91^. 

<ie> #71 2^r^lS ^1*3^, *)U #3]^ 100"C~150t: 5.2] wlJE^ z\ 

^1*S*>^ iMelit W^Jl ^7) 0H7l H 2 0 

^71§>ji ( a]2 300 °c~ 400 °c ji^n #7i # 

# ^<a^4 ^-71 t}^- *msHi- oil- ^ 915^ *vcf. 

<i7> ^7l *£<&^ 7^^^ ^ sioc 311^ ^ 9X^-. 

<18> 4V 7 i afl^o. o^o^ ^ ojrf. 

<19> o]^> ) ^ «-5l tr^-g. ^-^H ti>^t!r -H*H* €^*> 

°l*fl£]:E^ ^s]^ 7M t}s- ^Bfls. ^€ 4 s 9X°-™\ , 

^^7> E^ofl 71^51^ ^Al^ofl ^S|^ a>um. ^ofl^ ^ 

^ #°1 *H ^7fl*Vrfji 7l^€ *fl, #^ *\S- £H ^£ 

Sfljl, ^. AH1 *fl3^ #o) t11^€ ^£ 5^. JE^H z}- ^|uf H7l^ 

^^o] ^ ^ ^s^^ 3«H 4^3534. h^^H ^ iL^* 

<21> £ 1# #2:^, 2.%*}$= U J:-£*)1 ±X}7} *g^5)JL, 

# rfoj-A] (Single damascene) ^-g- ol-g-^ ^(12H ^H^l 7l^r(10)# 



17-6 



1020020085499 2003/4/17 

$al§cf. t}^- wfl*i(12H f%s$& ovs^ll 7l^r(l0) >*H nfl^ ^l*>7l ^tb 

^*Kl4M- ^1*4. *r^f afl^(12)^ ^(Cu)» A>-8-*>oL, ^^(14)^ ^SJ-^* 
^^^-(14)^: SJ= 500A ^5L2] 
£ 2!- ^^(14) <tf°fl ^^^(16)^ ^^tb^-. ^^^-(16) 

£fe SiOC Tfll^l SiOH 7^1«i^ ^<£^, SiOF 7\]<££\ ^ 

^Bi- SiOC^ ^e]€-(Silicon)^ ^(Oxygen)S. ^ 

^€ 711 (Gage) ^S<i ^(Carbon)7> cf%= JE^g (Doping)*] <H 5H^r. 
^^e|(16)^r 4000A 5000A ^.E^ ^15. 

^^^(16) ^>H1 «lo> ^(via holeXE 3^1 20 %3^)% A± 7 £%^ 

3^(18)^8: 

S. 3-8: , *fll 2flH(18)* ^ n}ias ^>-§-^>^ ^^^(16) 

^ w]o> *(20)* ^^4. y]o> ^(20) ^ sM^(14) iH} 

^^^-(16)^1 cfltb ^ ^£7> bb>^. ^z} ^AltVcf. ti]o> ^(20) 

^-8: ^1* C 4 F 8 HL^ C 5 F 8 7>^ N 2 7>i ^ Ar 7>>i» a>-§-^ ^ ^4. ^*fl 

<i# -g;^, 50~80mT^ , 1200- 1500^H(W)^ 4^ 1500~1800W^ 

«V°H^ *M*\ 3~8sccm^ C 4 F 8 SE^ C 5 F 8 7>>i, 100 ~- 200sccm^ N 2 7>i^ 400 

~800sccm^ Ar 7>^» ^<^H *r 

£ 41- %^}^. , 5)^1 ES ^A^r °]-%-*}<^ ^-7} «VAVHj-xl ^-(Organic Bottom 
Ant i -Reflective Coating)(22)# -Ei*f°3 wjof ^(20)* ^HtSr^-. °H^i, ^r£^l 7l 
#(10) #*fl H^K-E 5^ 26 33*>fe *fl2 ^fi(24)* 
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<26> s. 5» <#7] *\)2 3fl€(24)-i- *>-8-*H 

^(16)^ B 31*1 (26)1 ^tr4. ^13^1 ofl« 0 2 S^ D > 

1- °l-g-«H IM^M- *H 7RV cf-B-, C 4 F 8 7}+, N 2 7>i HL^ Ar 7}^S 

fceW**}* ol-g-^c^ 3J$*K16)S} ^^-» ^4*H B 31*1 (26)1- A2 

^ (24)^1- #^^^-(16) #^-*Hr W D -It ^^l, *fl^(12)2r 

3l*fl «W »(20)# J§-n ^#*1 ^^^"(14)^- ^T^H fr<g cfn>Al sfl^i^ 

<27> s. 6# ^-S^, B 31*1 (26)1- ^^*>7l 7}^ 5Eir #7l A]2 

n 3fl1d(24)-§- H]7l*}7} ^~§-tb 7>^#^ sl^l(perge) SL^ tifl#^V 

cf. ol^A^, aV£*il 71^(10)* 100°C^1 10~50°C/min *H*1^ ^^1^14. 

<%}o)2\ ^^-d\] tcj-s ^ol3]^ ^a(thermal shock)!- #<>l7l $1*M 

wH^V*}. l-sl^ ^(28)^ B31*l(26) ^^-i- #n a> 

MH*1 ^-^^(In-Situ)S. ^t}7] nfl^-ofl ^]ol3l7> t]7}Mdegas) ^^(7> 
^# «fl#*}^ -^d)^ #<1* 5L^>51 Sl^ES ^(thermal damage) 

1- ^ 4 1 #Sl^ ^ *H1 ^ ^^It^ 1*j £r^-§r 

<28> ^lz^^s-o^ ^ oi^ #21^ (Polymer )!- ^T^JI *>^f tifl^(12) 

£3*11 *8>S3 ^51 W^M- ^7l*>7l *rdfci «>-§-^ #sl^ ^(28)^ 

^ltl-cf. ^-71 #El^ ^(28)£- H 2 7\^9\- Ar 7Vi H 2 7>i, Ar 7>i ^ N 2 7\±. 

1 A >-§-trCf. °H, H 2 7\^Q Ar 7>i(S^ Ar 7>^ ^ N 2 71-^)^1 ti]^ 0.5 °1^-* ^ 
*1 &JE-i=- ^*Rr 3°1 4#*]*r4. ^"71 #el^ ^(28)^r ^^^"(16) 
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^^-i- a^Sj-SW 25°C~50 , C ^51^ A^Kr 

cf. ^Sfl^ 311- 1.5~3mT^ <y-^, 500~750W^1 4ii 0~100W^ «H 

sq-fl «MM 2~15sccm^ H 2 7 r i<2}- 4~30sccm^ Ar 7 r i# 41*1 *r?m, 

1.5~3mT^| 500~750W^ dii ^HH^ O-lOOW^l t)>oHi 4^ ^HH 2~15sccm 

^1 H 2 ?}^, 2~15sccm^ N 2 7}^ ^ 4~30sccm^ Ar 7>^# ^a]^- ^ ^cf. 

^-71 ^a]^ ^, tt<^ 44^1 sflU^ ^(side wall HI 

OH7l SE^ H 2 0Sf.^ ^-^-1- (by-product )Mr ^^Jl ^^^(16) tflofl 1r 

-fr£ ^(hydrogen)* AA*\7\ ^ltrtr. #7} ^^2 

c4-^S. 3l*S*r^31, *fll #31^ 100°C~150°C ^sr}^ 7]^d])^ ^e E fl 

it 0H7l IL^r H 2 0^ ^<a^(16)3f2l 3l}-§}-*1 ^-§-&°l 

^ 5U?ll A]2 ^711^ 300°C~-400°C ^£^1 wlS^ ZL^HH *13J*H ^ 

^^-(16)sf -8}^ tifl>y(i2)al ^msKdensification)!- <>m ^ Si?)) #7l 
^3£r #71 ^ *fl<HH <?]-^^(In-Situ)S- *}*3*H^ «> 

£ 7-ir ^S^, h]o> #(20)4 H^*1(26)S -?f<g 4*>4l *fl^°l 

te^ll 7m(10) #<H1 c^V-t nq-Sr ^-a].^- ^tt Hflel^^Cnl^Al)^ ^ 

ol^, #71 afl^ol^ Aj-o,! ^ Al c^ (ul£Al) o. cf^-, ^7l£^ « 0 v 

yfl^l(30)# ^#^r. o]^^, «g^E| Sj-^- 71 Tfl ^ (Chemical 

Mechanical Polishing; CMP)* ^-§-tr ^^5r ^H^H ^ t^d>a] f 2 o| ^ 
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<3i> ^Al^oflA^ ^<^^(16) v)H «lo> #(20)^ B ^31^1 (26)1- i^Kr 

^ *fl€* ^ #-§-^ ^*l*Kr ^-f* #^ 

^^^^M-, £ *i<£^(16) e^*, B 31*1 (26) 2L^r 4*}^! 

<33> &f& t tiV-g-^ ^ ^ofl ^^-O.B*| t^7>^ ^ -f ^o]3Jl 

°fl tfo}5flfe #<I2] <3^# tifl^l^ ^ &JliiB H<$™\9] <£s\- ^ o>qef 

l^C^M^ &m-ir 7fl^d^- ^ ^Cf. 

<34> I&th #-g-^ ^ ^<H1 ^-^l^S ^1*5 t^S^l 

^71^ 7fl^§ ^ 5U4. 

<35> ^3^B ^sfloll^ ^Eil- A>-g-*V Hj-^ol A>-g-^>^o. 

^ °1S o]§fl tfloj) -p-E} 7fl^#(Cu redeposition) ^^^^ ^7} 

£ ^^§- ^-g-^ ^ o. A ]-g-^-o.s.^ ^-^-^1 

sfl^ofl ^ ^ ^^Kstep coverage) -iH3 0 l 7fl^£jJl, 7^ ^( gap fill ) 
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£ ^3 ^111 *<H -*HI*MI ^^^^-4, -8-71 
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\%=?*b 11 

*H?- £K£*fl 7l^r 4H1 ^*Rr ^Tfl ; 

A o V 7l 7fl^ -t^H* ^T^JI ^71 ^ tifl*i : §" 

# A>^n|^ ^j|7l*>7l ^ y J:-§-* #bH -*iH*Rr cj-Tfl; 

^-71 o]-a1^ o^^y -SH^fe- ^7)1; ^ 

* *Hr i7}2] ^Mfl^ 

SX^M, A oM 7fl^-^ S3!*], ^>A] 2^ 2^ WW*4 

H^^lS. ol^^l ^ Cfu>Aj 3^0] ^\g- ^-^ o.S *m #51*11 i7}2] ^Hfl-ti ^ 

3] 

aflllH 5d°H, ^7) H 2 7>>i<4 Ar 7>^ S^b H 2 7>i, Ar 7>i ^ 

N 2 7}if *M 25°C~50°C ^5L2] 7}^«1H aJa1§>^ 53 # ^-^0.5. ^ ^£^1 

^7|-0] ^tiflAl 
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[3^8" 4] 

*flrM SZ<H^i , #7] #E)^3 1.5~3mT^ <a-^, 500-750IN 0 

~100W^ tifol^^ 4$| «Vofl>^ 2~15sccm5] H 2 4~30sccm^ Ar 7}if ^<9*H 

^A]^>7li4, 1.5~3mT^ 500~750W^ 0-100W2] wH^i sHfl *H 

^ 2~15sccm^ H 2 7}i, 2~15sccm^ N 2 ?\^- 3l 4~30sccm^ Ar 7}if 41*1 

51 

*«rM sa<>H, -8-71 ^^fr 2^7^13. *l*3*r3, ^1 ^-t]]^ 100°C~150°C 

^.E^ *] ^Beflit ^-Sl-^>ZL ^-7] ?A<&^9] #«o)l 

^ 0H7l H 2 0 ^1-* ^17^^31, afl2 ^-Tfl^ 300°C~400°C Jl^H 

6] 

^.2.5. *Hfr £K£*fl 4i7>^ ^afl^ ^ y o V ^. 
WW 7] 
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8] 

aflllH SU 0 ^, -*7l *3.zJ- 10~50°C/minS. *H«H ^4^1 ^ 

9] 

^1%H1 ^^H, ^"71 7fl^# ^tfRr #31^, 
%7\ til of t- iflo]) «1A>^]^ O-i, 

M*Kr #>fl; ^ 
[*J^%> 10] 

11] 

^-71 7 fl ^«. 7 > ti> £ ^ cj-^s tcj.^ Hfl ^^^ f^v^ #711; 

^-71 wfle]<H^- ^Ml ^ ^1^#* #711; 
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^-7] *):=^ ^°\) &7}5L^ <>l-g-*H ^71 7fl^ 
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